Abstract. We prove that the second Betti number of a compact Riemannian manifold vanishes under certain Ricci curved restriction.
introduction
The studying of relation between curvature and topology is the central topic in Riemannian geometry. One of the strong tool is Bochner technique. It plays a very important role in understanding relation between curvature and Betti numbers. The first result in this field is Bochner's classical result (c.f. Here positive isotropic curvature means, for any four othonormal vectors e 1 , e 2 , e 3 , e 4 ∈ T p M , the curvature tensor satisfies
Recall that the Rauch-Berger-Klingenberg's sphere theorem (c.f. [1] ) states that a compact Riemannian manifold is homeomorphic to a sphere if the sectional curvatures lie in ( 1 4 , 1]. A generalization of sphere theorem (dues to Micallef-Moore c.f. [4] ) says that a compact simply connected Riemannian manifold with positive isotropic curvature is a homotopy sphere. Hence with the help of Poincare conjecture it is homeomorphic to a sphere. From the two theorems we know that the conditions in theorem 1.2 and 1.3 are very harsh.
In this note we shall use Ricci curvature to give a relaxedly sufficient condition for the second Betti number vanishing. Our main result is 
Particularly, if M is a compact Riemannian manifold with nonnegative sectional curvature, then the second Betti number vanishes provided
Note that there is no dimensional restriction in theorem 1.4.
We getk < k. This is a contradiction.
We use theorem 1.4 to test some simple examples.
From the examples we know that the inequality (1.1) is precise. The proof of theorem 1.4 is also based on Bochner technique. But compare with Berger and Micallef-Wang's results, we consider a different side. This allows us get a uniform result (without dimensional restriction). 
where
Note that by (2.1) one has the global form of above formula
The F(ϕ) is just the term 
The first " ≥ " follows from Berger's inequality (c.f. [1] ): For any othonormal 4-frames {e 1 , e 2 , e 3 , e 4 }, one has
On the other hand, by the condition (1.1) we have Thus the argument is same to the even dimensional case.
This completes the proof of the theorem.
